We investigate conditions for the existence of relative complements in ordered sets. For relatively complemented ordered sets with 0 we show that each element b = 0 is the least one of the set of all upper bounds of all atoms contained in b. Key words and phrases: modular ordered set, complemented, relatively complemented ordered set, atom.
I. Chajda and Z. Morávková
Complemented ordered sets were studied in [1] . A generalization of the complement called a pseudocomplement in an ordered set was introduced in [5] .
It is well known that if L is a complemented modular lattice, then L is also relatively complemented. The aim of our paper is to find a generalization of this result for ordered sets. However, there are several possibilities how to introduce the concept of a relative complement in an ordered set. We can pick up the following two: For the sake of brevity, we will write 
An element y ∈ [a, b] is called a strong relative complement of x in [a, b] if U (x, y) = U (b) and L(x, y) = L(a) .

An ordered set (S,
≤U [a,b] (x, y) or L [a,b] (x, y) instead of U (x, y) ∩ [a, b] or L(x, y) ∩ [a, b], respectively.
P roof. Denote by
(Let us note that the second line follows by an application of the dual of modular law since modularity is selfdual, see [2] , [3] .) Hence, if p is the least Relatively complemented ordered sets
, thus p is the greatest element of B. Dually we can show the converse implication. Moreover, the modularity of (S, ≤) yields
Example 1. Applying methods of [2] , we can check that the set (S, ≤) in Figure 1 is modular. Figure 1 Of course, Example 2. Let (S, ≤) be the ordered set depicted in Figure 2 . S is modular and the element y is a complement of x. Although Theorem 1 is a generalization of the well known lattice statement, we can remove the assumption of modularity of (S, ≤) and the complementarity of x to obtain a bit more general result:
If there exists an element y ∈ S such that: (i) the set L(U (a, y), b) has the greatest element e and the set U (a, L(y, b))
has the least element f, 
Applying ( * ) and ( * * ), we conclude
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Moreover, (i) and (ii) imply
Further, we obtain
. Thus e and f are strong relative complements of x in [a, b].
Example 3. It is easy to see that the ordered set (S, ≤) in Figure 3 is not modular and for x, y, a, b we have An anologous result is valid also for weak relative complements: P roof. The proof of f ≤ e is the same as in that of Theorem 2. Applying (i) and (ii)* we obtain
and dually
Since f ≤ e, we conclude 
(b) Suppose c 1 is not an atom of (S, ≤). We can repeate the same consideration for the element c 1 (instead of the element b), i.e. there exists ≤) is of a finite length, we will finish after n steps of this procedure to obtain an element c n ∈ S such that U (p n , c n ) = U (c n−1 ) and c n ∈ A(c n−1 ). Denote Remark. If (S, ≤) is a strongly relatively complemented ordered set of a finite length without 0, the assertion of Theorem 4 does not hold in general, see, e.g., Figure 6 , where
Analogously we proceed to prove
U (A(c k )) = U (c k ) for k = 1, . . . , n. For D 1 = A(b) \ {p 1 , A(c 1 )} we have U (D 1 ) ⊇ U (b), thus also U (A(b)) = U (p 1 ) ∩ U (A(c 1 )) ∩ U (D 1 ) = = U (p 1 ) ∩ U (c 1 ) ∩ U (D 1 ) = U (b) ∩ U (D 1 ) = U (b) .A(b) = {a, c} but U (A(b)) = U (a, c) = U (d) = {d, b} = {b} = U (b).
Figure 6
Moreover, b is not even a minimal element of U (A(b) ). On the other hand, we can state the following 
